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favorable process and ensure the maximum of economy, that is 
the construction of the so-called self-adjusting systems. A 
distinctive feature of the future operational system will be 
the accomplishment of a wide scope of tasks by one system. 
Such a system will not only operate an assembly or workshon, 
but an entire plant and later a group of plants. These are 
the problems facing the institute. Undoubtedly a wide trans- 
ition to the so-called non-contact systems will take place. 
Individual elements, reprocessing the information received 
from control devices, will be gradually simplified and assume 
a very small size. On the other hand, combinations of these 
simple individual elements in very ramified compositions will 
enable operational systems carrying out a great variety of 
functions to be established. There is 1--photo. 
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SOV/30-59-6-12/40 
Trapeznikov, ¥. A-, Corresponding Member, Academy of Sciences, 
088 


Scientific Bases of the Automation of Production Processes 
(Nauchnyye osnovy avtomatizatsii proizvodstvennykh protsessov). 
Report by Corresponding Member, Academy of Sciences, USSR, 

VY. A. Trapeznikov (Doklad chlena~korrespondenta AN SSSR 

y. A. Trapeznikova) 


Vestnik Akademii nauk SSSR, 1959, Nr 6, pp 83-89 (USSR) 


In the development of automatic systems the tasks of control 
and thus also of theory became more complicated and called for 
the use of special computation devices. The theory of relay 
devices is of great importance for the development of auto- 
matic control systems. These comprehensive problems are solved 
within the Academies of Sciences of the USSR and the Republics 
of the Union. The author of this article further deals with the 
work performed by the AS of the Republics of the Union. Theo- 
retical problems and work on control devices are mainly dealt 
with by the AS UkrSSR as well as by the Institut elektroniki, 
avtomatiki i telemekhaniki Gruzinskoy SSR (Institute of oe 
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sov/30-59-6- 12/40 
Scientific Bases of the Automation of Production Processes. Report by Cor- 
responding Member, Academy of Sciences, USSR, y. A. Trapeznikov 


tronics, Automation, and Telemechanics of the Gruzinskaya SSR). 
In a number of institutes of the AS Azerbaydzhanskay®, 
Uzbekskaya, and Ukrainskaya SSR work on automatized electric 
drive is performed. In all Republics of the Union work for the 
automation of branches of national econony 4s carried out which 
are specific of the individual Republics. The author under- 
lines that no Academy deals with the problems of automatic 
detection of defects which fact delays the development of auto- 
mation of metallurgical processes: In this connection ne said 
that this is due to the shortage of material bases and experts. 
In the course of the Seven Year Plan buildings for 16 insti- 
tutes dealing with automation are to be established. Important 
é work in the field of chemistry is performed py the Kazan' 
branch. The scientific conferences on problems as well as sci- 
entific seminars are regarded a8 a useful coordination of work. 
In conclusion, the author says that the following coordination 
institutions are active in the field of automation: Nauchnyy 
sovet po avtomatizateii v eisteme Akademii nauk SSSR (Sci- 
a Card 2/3 entifie Council for Automation in the Framework of the AS ee 4 
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Komitet po avtomatizatsii i mashinostroyeniyu pri Sovete Mi- 
nistrov SSSR (Committee for Automation and Machine Building at 
the Council of Ministers of the USSR); Nauchno-tekhnicheskiy 
sovet po kompleksnoy avtomatizatsii i mekhanizatsii pri 
Gosplane SSSR (Scientific Technical Council for Comprehensive 
Automation and Mechanization at the State Planning Committee 
of the Council of Ministers of the USSR); Nauchno- 
tekhnicheskiy komitet pri Sovete Ministrov SSSR (Scientific 
Technical Committee at the Council of Ministers of the USSR), 
and some others. The author regards it as necessary to co- 
ordinate the work of these numerous institutions and to define 


their tasks. ae 
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AUTHORS: Kostenko, M, P., xulebakin, ¥. 5.; 0/305. 59-11-27/32 
‘ A,, Venikov, V. A., Golgban, A. T., Morozov, D. P., 
Tv A. Drozdov, N. G., Petrov. I, 1., Basharin, 
A.-V.,: Sokolov, M. M., and others 
TITLE: : Professor M. G. Chilikin. On His 50th Birthday and His 25th 


Year of Scientitic, ungineering, and Pedagogical Activity 


PERIODICAL: Elektrichestvo, 1959, Nx 11, p 91 (USSR) 


ABSTRACT: Professor Mikhail Grigor'yevich Chilikin is Director oY the 
Moskovskiy cniene Lenina snereetioheskiy Tnetitut (Moscow Order 
of Lenin Institute of Power Engineering) and a specialist in 
the field of olectric drive.Professor M. G. Chilikin wrote 
his dissertation for hie application as Candidate of Technical 
Sciences in 1938, in 1951 he was appointed professor and in 
1954 he obtained the degree of a Doctor of Technical 
Sciences. Since 1951 he has taught at the Kafedra "Elektro- 
oborudovaniye promyshlennykh predpriyatiy" (Chair for 
Electrical Equipment of Industrial Enterprises) of MBI. He held 
lectures on electric drives and dealt with the construction of 
electric drive systems. In 1952 he became head of the afore- 
Card 1/2 mentioned institute. He issued ninety papers on teaching 
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+ Professor M, G, Chilikin.‘On His 50th Birthday and S0V/105~59-11-27/32 
His 25th Year of Scientific, Engineering, and Pedagogical Activity 


methods in universities, on scientific problems of electric 
drives and electrification. His books are well known among 

: workers and university students. M. G. Chilikin is President 

= of the Nauchno-~tekhnicheskiy komitet po avtomatizirovannom 
elektroprivodu i primeneniyu elektricheskikh mashin (Scientific 
. and Technical Committee for Automated Electric Drives and the 
Use of Electrical Machines), President of the sektsiya energo- 
vooruzheniya Tekhsoveta Gosplana SSSR (Section for the Energy 
Equipment of the Technical Council of the Gosplan USSR), Member 
of the Editorial Council of the Gosenergoizdat (State Power 
Engineering Publishing House), Member of the Board of Editors 
of the periodical "Elektrichestvo". He was a member of the 
Plenum of a rayon Comnittee of the CPSU, and four times delegate 
in the Mossovet (Moscow Soviet). He received the Order of the 
Red Banner of Labor and other awards. There is 1 figure. eo 
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TRAPEZNIKOV, V.A., akademik, glav. red.; AYZERMAN, M.A.» doktor tekhn, nauk, , 

: red.3 AGEYKIN, D.I., kand, tekhn. nauk, red.; ANTOBOLEVSKIY, I.Ie, 
akademik, red.; BATHACHENKO, L.P., inzh., redo; VORONOV, 4.4.; doktor 
tekhn. nauk, red.j GAVRILOV, M,A., doktor tekhn. nauk, red.3 DIKUSHIT, 
V.I., akademik, redo; KARIBSKIY, V.Voy kand. tekhn. napk, rea.3 KOGAN, 
B.Yaag kane. tekhn. nauk, rad. 3 KRASIVSKIY , S.P.5 red.3 KULEBAKIN , V.S., 
akademik, red.; LERNER, A.Ya., doktor tekhn. nauk, redo} LETOV, A.M.» 
kand, tektm. nauk, red.3 MEYEROV, M.V., doktor tekhm. nauk, red.j PET-. 
ROV, B.N., akademik, red.3; PUGACHEV, V.S., doktor tekhn. nauk, Ted. } 
SOTSKOV, B.S.y redo; STEFANI, Ye.M., kand. tekhn. nauk, red. § KHRAMCY , 
A.V., kand, tekhn. nauk, red.3 TSYPKIN, Ya.Z., doktor tekin, nauk, profes 
red.3 CHELYUSTKIN, A.0., kand. tekhn. nauk, red.3 CHILIKIN, M.G., doktor 
tekhn, nauk, red.3 NAUMOV, B.N., kand. tekhn. nauk, red.3 KASHINA, P.S., 
tekhn. red. 


[fransactions of the International Federation of Automatic Control, 

ist International Congress, Moscow, 1960] Trudy I Mezhdunarodnogé kon- 

gressa Mezhdunerodnei federatsii po avtomaticheskomu upravleniiu. Mo- 

skva, Izd-vo Akad. nauk SSSR. Vol.2. [Theory of discrete systems, 

optimal systetig, and adaptive automatic control systems] Teoriia diskret- 

nykh, optimal'nykh 1 samonastraivaiushchikhsia sistem. 1961. 996 p. 
(MIRA 14:9) 

1, International Federation of Automatic Control, lst International 

Congress, Moscow; 1960. 2. Chlen-korrespondent AN SSSR (for Sotskov) 
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AUTHCR: Trapeznikov, VeAes Academician (USSR) 
TITLE: ~ Report to the plenary session of the congress 
SOURCE: International Federation of Automatic Control. lat 


Congress, Moscow; 1960. Teoriys neprerywykh sistem. 
Spetsial 'nyye matematicheskiye problemy. Moscow, 
Izd-—no AN SSSR, 1961. Trudy, Ve 1, 19-286 


TEXTs This opening address ig devoted to @ general review of automa- 
tion and its contrilution to science and technologye It is asserted that 
the limitations on the speed of technological processes imposed by human 
control could be overcome; pesides, unstable processes could be used (in 
addition to the stable ones). Complex automation, ieeo, of all the 
branches of production, cansportetion, control, etc., is get as an object. 
Thia would lead to 4 higher living standard end greeter fuman resources 
for research. Future medicine ond biology would greatly profit as well. 
Interplanetary flight is being made possible to a large extent by au toma— 


Card 1/3 


prt 


eee Si 


sear 
ae as bo 


APPROVED : 
FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756510006-0" 


CIA-RDP86-00513R001756510006-0 


sa ECE 


5/569 61/001/000/001/019 
Report to the plenary-«- D274/D304 


tion. The study of the cosmos, in its turn, would bring much nearer 

the solution of basic problems of cosmology and of the origin of life. 
The processing and storing of the evergrowing amount of knowledge is made 
possible by automation. The research process itself could be carried on 
automatically from 4 certain stage. Self-organizing systems could, on 
the basis of empirical data, lead to explanatory new theories. Any 
machine, however, should be considered as the tool of human creation. 
Electronic computers have led to great advances in formal logic. Many 
diffigulties have to be overcome in the theory of automatic control. 

Thus, the lack of a unifying theory is felt. For complex systems, the 
theoretical problems involved have not even been correctly form lated. 
Nevertheless, automatic-control theory is developing, and thereby the opera- 
tion and limitations of machines are better understood, In the following, 
some of the specific problems confronting automation at present are re- 
viewed: (1) Optimum control and synthesis of nearly-optimel controllers; 
(2) The design of self-adaptive and self-organizing systems; (3) The 
development of a theory for the design of machines. In this field, the 
theory of automatic control comes very close to cybernetica. In the 
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USSR, apparatus for mtomatic synthesis of optimal aystems haa been 

developed, a machine for analyzing relay--devices has been designed, as 

well as a machine for synthesizing structares of relay~devices which gives 

&@ direct graphical picture of the structure, and the construction of a 

machine for the minimization of Boolean functions is in its final stages. 

Other topical problems are stebility, performance and search, combined 

aystems, etc. The development of control apparatus, its standardization 

and miniaturization are importants with respect to miniaturization, mech 

progress by Western scientists ia noted. Sometimes, automatic devices 

known from the early days find new (end unexpected) applications; such is 

the case with pnoimatic devices, for which new uses were found in the 

USSR, eoge, in digital computers for automatic control. As a problem 

whose importance transcends the Congress, the unified development of 
the technological process, basic equipment and control system ia mentioned. | 
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Convocation of the 24 Congress of the International Federation of 
Automatic Control. zv.vys.ucheb.zav.; elektromekh. 4 no.8:104~ 
105 '61. (MIRA 14:8) 
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BENG, A.I., glav. red.; JRAPEZNIKOV, V.A., glav. red.; BOCHAROVA, 
M.D., kand. tekhn. nauk, st. nauchn, red.; DELONE, N.u., 
inzh., st. nauchn. red.; BARANOV, V.I., nauchn, red.; 
ZABELINA, Ye.P., mlad. red.; PAVLOVA, T.I., tekhn.red. 


[Automation of production processes and industrial 
electronics; encyclopedia of modern technology | Avtorati- 
zatsiia proizvodstva i pronyshlennaia elektronika; entsi- 
klopediia sovremennoi tekhniki. Glav. red. A.I.Berg i 
V.A.Trapemikov. Moskva, Sovetskaia entsiklopediia. 
Vol.2. K - Pogreshnost' izmereniia. 1963. 528 p. 
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ORSHANSKIY,D.L. ,gl.red.ARUTYUNOV, K.B., red.; VOHOWOV, A.A., red.; 
V, K.B., red.; KARIBSKIY, V.V., red.; KRASIVSKIY, 


S.P., red.; KULEBAKIN, V.S., red.; LOGINOV, L.I., red.; 
LUKIN, V.I,, red.3 MALOV, V.S., yed.; PAVLENKO, V.A., red.; 
PETROV, B,N., rede; RAKOVSKIY, M.Ye., red.; SMAGLY, L.V., 
reds; SMIRNOV, A,D., red.; SOTSKOV, B.S., red.; STEFANI, 
Ye.P,, red.; TRAPEZNIKOV, V.A., red.; TSABEVSKIY, Ye.N., 


red.; LEONOVA, Ye.I., tekhn. red. 


(EIKA; encyclopedia of measurements, control and autome- 

tion ]EIKA; entsiklopediiga izmerenii kontrolia 1 avtomati- 

zatsii., Moskva, Gosenergoizdat. No.l. 1962. 243 p. 
(MIRA 16:3) 
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Trapeznikov, V.A- 


TITLE: Cybernetics and automatic control 


PERIODICAL: Avtomatika “i telemekhanika, v- 23, no. 3; 1962, 
279 - 288 


TEXT: The autnor analyzes some of the achievements of science and 
technology in developing nichly organized automatic control sjys- 
tems. After a short introduction +o the philosophy of automation 

end of its by-product - cybernetics, as seen in living organisms 

and technical processes, the author considers any control process 

as consisting of three operations: 1) Study of the object to be 
controlled; 2) Development of the control strategy; 3) Its realiza- 
tion: With regard to the first operation, modern technology has be- 
gun to go over from the control of separate aggregates to that of 7. 
complex sets. Technology is now developing machines for the study | 
of controlled objects for which no algorithms assumed before hand 
for the processing of information are known. Self-adapting and 
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self-~teaching arrangements are becoming possible. The imitation of 
the process of self—teaching is one of the important problens of 


cybernetics. A novel approach to the 
proposed by the Institut avtomatiki i 


Automation ana Telemechanics). 


process of self-teaching was 
telemekheniki (Institute of : 
It is in the form of a socalled j 


‘compactness hypothesis! which may be formulated as follows: A man 
absorbs a great number of various visual perceptions as a Single 
picture if the set of points which correspond to this sensation, 


within the Space of verceptors, is actually in some sense ac 


set [Abstractor's note: The tern ‘compact set! 
different meaning from the one as used in 
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bable, Preliminary experinents have now shown that a Machine which 
would analyze various situations and then be taught to adapt itself 
to a particular one only is possible, As to the Sécond Operation, 

the automatic control technology enters into a new Period of deve- 
lopnent, characterized by automatic development of the control stra— 
tesy based on criteria which become more and more general. The sely. 
adapting Optimizing Systems are being introduced into various fields 
of industrial production processes. The problem of increasinz their 
efficiency, however, renains. Technical problems, related to the den 
Slen of optimum control systengs, have resulted in the formulation 

of several new mathematical problems which have been successfully 
SOlved at the Katematicheskiy institut im. via, Steklova (Mathema-~ 7 
tical Institute im. V.A, Steklov) anaq proved to be an important v 
contribution to variational calculus, Optinization or control, end 

in Particular the Pontryagin principle of mnaximun, [Abstractor's 
note: Principle not stated] is now being applied to Objects with 
distributed Parameters. There are indications which make it possi-~ 
ble to assume that Some of the control processes in living organi. 
SmS occur in accordance with the Principles of optimal control. fhe 
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‘author points out, nowever, thet man's participation cannot be ex-~ 
cluded from automatic control systems, which still represent ac-— 
tually ‘automaton-man' systems. Their relative functions are tight- 
ly correlated, so that it is impossible to consider the technical 
aspects of control without taking into account the psychological ff 
and physiological factors due to the participation of man in the L 
control process. The man should, however, be found such a place 
within the system as would make his participation the most useful 
and least tiresome. 
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-1PETLE: A digital computer witift programmed circuit control. Class 42, No. 17hBhk 


~ | SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 18, 1965, 91-92 
ie il y/ 2 
TOPIC TAGS: digital computer, automatic computer programming ,” self adaptive control 


_LaRSTRACT: --This -Authui ---Certificate—introduces—a- digital-computer with. prow 
| grammed. circuit ‘monitoring. -The unit contains a control counter, instruction memo : 
ae j instruction readout amplifier, instruction register, operation decoder, central cont: 
~*+ /trol unit, control pulse amplifiers, arithmetic unit, working storage, and an’ input - 
“foutput device. The installation is designed for automatically and accurately So ueEe 
. [ing elements that fail: The computer contains a microoperation zone decoder and a j 
: |pilot signal shaper which are connected together and to the readout amplifiers for 
the instruction memory. The outputs from the pilot signal shaper are connected to 
_|the central control unit, the local control unit, and rhe control signal amplifier 
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_. lunit. The computer also contains a microcontrol unit which is connected to the cen 
“\tral control unit and to the control signal amplifiers, and a device for recording 
the point of failure, which is connected to the instruction memory readout ampli- 
- |fiers. A modification of this computer igs designed for transition from macroopera- 
“2+ |tion to microoperation conditions tu improve the resolution of diagnostic tests. 
': ‘ifhe microcontrol unit in this computer contains the First gate for interpretation o 
operating conditions. . The inputs to this gate are connected respectively to the | 
junit for sampling commands from the instruction memory and to the flip-flop for 
istorage of operating conditions. The output from this flip-flop is connected toa ; 
delay circuit through gates which are connected to the outputs from the microopera- | 
tion zone decoders which correspond to microoperations for setting the flip-flops of 
‘the computer. The delay circuit is connected through a gating assembly to the out- ; 
jputs from the control signal amplifiers. The output from the delay circuit is con- 
|nected to the input of the instruction sampler. The second gate for interpretation | 
jof operating instructions is connected to the input of the delay circuit. The in- | 
jputs to this gate are connected respectively to the instruction sampler and to the 
‘inverse output from the flip-flop for storage of operating conditions through the 
igate for transition from macrocontrol to microcohtrol conditions. The output from 
‘jthe delay circuit is connected in parallel with the output from the first gate for 
i : “s old 
| ; ‘i 
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‘interpretation of operating conditions. In 4 second modification of this computer, 
‘the number of points which can be monitored is increased by using an input register ; 
tin the microoperation zone decoder. This register is connected to the decoder, and: 
ithe outputs from the decoder are connected to the control points. In a third modifi- 
-‘eation of this computer, indication of a point of failure is simplified by using an, 
- {input register in the failure indicator with binary-digital code for the number of | 
ithe non-operative element. This register is connected to decimal indicators througit 
ia decoder which converts the register code into decimal positional notation. & 2 
} fourth modification of this computer is designed for automatically and accurately 1by 
-ing. computer contains gates | 
decoder and to the | 


~feating points of Failure. ~The pilot signal shaper -in -this 
‘with inputs connected respectively to the microoperation zone 
. jpeadout amplifiers for the instruction memory. The outputs from these gates one a 
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Category : USSR 


Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 1292 


Author Ageyev, N.V., Trapeznikov, V.A. 
Title Production of Toditic Chromiun and its Properties 
Orig Pub Issledovaniya po zharoprochnym splavem. M., AN SSSR, 1956, 17-2h 


’ 
Abstract : Apparatus was developed to obtain Zoditic chromiuy by thermal decagposition 
of chromium iodide at 1100 -- 1150° on an incandescent tungsten filament or 
on quartz-gldss tuves. The 
larger amounts of chromiun. 


carried out in a quartz flag 
The initdal material is elec 
purified hydrogen. 
impurities are gases 

than im other types o 


When subjected 
9 similar conditions, ed by? 15%. 
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T RAPE NIK OV, VR. 137-58-5-10599 


AUTHORS: 


TITLE: 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 248 (USSR: 


Savitskiy, Ye.M., Trapeznikov, V.A. 


eS 
Evaluating the Transition of Chromium From the Brittle to the 
Ductile State (K voprosu ob otsenke perekhoda khroma iz khrup- 
kogo sostoyaniya v plastichnoye) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow, 


ABSTRACT: 


Card 1/2 


aly 


AN SSSR, 1957. pp 141-147 


A study is made of the possibility of determing the tempera - 
ture of Cr transition from the brittle to the ductile state by 
static testing for compression along a single axis and by meas- 
urement of hardness. A design of a device for hot tests for 
static monoaxial compression is presented. The experiments 
were run with electrolytic Cr, reduced in a current of dry and 
purified Hy and then resmelted in a current of technical Ar in 
an induction furnace. Experiments were also run with industrial 
aluminothermic Cr, resmelted in similar fashion in a current, 
of technical Ar. It is established that in an interval ranging from 
room temperature to 250°C for electrolytic Cr and to 300° for 
aluminothermic Cr, the ductility (D) changes insignificantly,. 
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137-58-5-10599 
Evaluating the Transition of (cont. ) 
and in this temperature interval Cr displays brittle failure (F). At tempera- 
tures of 250° and 300°, depending upon the degree of purity, Cr reveals a 
sharp transition from a region of brittleness toa state of ductility, terminat- 


ing at about 400°, after which a gradual smooth rise in D is observed and the 
metal exhibits ductile F. It is shown that the purer the Cr and the higher the 


to the region of ductile F terminates and an evaluation of the influence of the 
level of purity of the metal upon its D on heating. 


1. Chromium-~Phase studies 2. Temperature~-Determination 
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AUTHOR: Trapeznikov, V.A. 


TITLE: ~On the Fine Structure of X-ray Absorption Spectra of Solids 
(kK teorii tonkoy struktury rentgenovskikh spektrov 
poglos hoheniya tverdykh tel) 

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.V, Nril, 
pp .8-16 (USSR) 


ABSTRACT: The fine structure of X-ray absorption spectra of solids 


t 


is, according to the theory of A.1I.Kostarev (Ref.1), due to 
the scattering of electron waves emitted on absorption by 
the "near neighbour" atoms, i.e.» it depends on the nature 
of these atoms and other local factors. Kostarev considered 
the relative importance of the different layers surrounding 
the absorbing atom (Ref .2) and took into account the effect 
of thermal vibrations of atoms on the fine structure of the 
absorption edge (Refs.3 and 4). Inthe present work an 
attempt is made to explain the experimentally observed 
irregular changes in the ratio of the fluctuation amplitudes 
of the fine structure with temperature and concentration 
(Refs.5-8) and to use this phenomenon to study the bond 
forces, aS was suggested in Ref. (5). A method of calculat— 
ing the ratio §y /P,a is described and its dependence on 


Card 1/3 temperature and concentration is considered, It is shown 
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On the Fine Structure of X-ray Absorption Spectra of Solids. 


that the ratio of the short wave fluctuation to the long 
wave fluctuation changes irregularly with temperature and 
concentration, The general form of Ror/ Ro as a function 


of temperature is shown in the second diagram of Fig.l. The 
curve has a maximum which for copper, iron, molybdenum and 
certain other elements occurs at temperatures greater than 
T= 0.6 x. The calculation of YQ» [Qo requires a 


knowledge of S and A as well as their derivatives with 

respect to T and ® which requires that one must know @ 

as a function of T and c (cf, Ref.3). The magnitude of A 
can be calculated from Eq.(2) of the present paper and §& 

for a given temperature can be calculated from Eq. (28) of 
Ref.(3). The two functions, 6 = O(T) and ®= O(c) cannot 

be obtained by calculation and must be obtained experimentally. 
The first of these two functional equations can be obtained 

by calculating a mumber of values @ from a knowledge of 


Cy in accordance with Debye's law, The appropriate data 


for the latter calculation is given in Ref.(10). An idea 
as to the form of 6@= @(c) can be obtained from a deter— 
mination of 6 for different alloys. An attempt is made to 
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On the Fine Structure of X-ray Absorption Spectra of Solids. 


compare the calculations with the experimental data and a 
hepa ar agreement is obtained, 
here is 1 diagram and there are 13 references, 7 of which 
are Slavic, 
Pepe ea ee een ce Physics of Metals, Ural Branch of the 
c.dc. nstitut Fiziki Metallov Drelyene oF 
AN SSSR) pees 
SUBMITTED: November 28, 1956. 


AVAILABLE: Library of Congress. 
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“Investigation of Binding Forces in Soldid Iron 
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Materials of the 2nd All-Upton Conference on X-ray Spectroscopy; Moscov, January 
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31 February 4, 1957(Materialy II Vsesoyuznogo soveshchani 
spektroskopii; Moskva, 31 yanvarya - fevralya 1957 g.) 


Izvestiya Akademii nauk SUSR, Seriya fizicheskayaf 1957, Vol 21, Nr 10 
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S0V/58-59-4-8056 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 4, pp 101 - 102 (USSR) 


AUTHOR: Trapeznikov, V.A. 


gl 

’ m_rmenanmeie ) 

TITLE: Application of the X-Ray Absorption Method to the Solution of Some 
Problems in Solid State j sics 


a 
PERIODICAL: Tr. In-ta fiz. metallov. Ural'skiy fil. AS USSR, 1958, Nr 20, pp 187-199 


ABSTRACT: The results of X-ray spectroscopy studies are strongly influenced by 
that excitation state in which one finds the solid-state atom emitting 
or absorbing X-ray quanta. The X-ray spectrum region which is least 
distorted on account of excitation is that fine-structure region of the 
absorption spectrum which is situated hundreds of electron-volts to the 
short-wave side of the absorption edge. The ratio of the amplitude of 
fine-structure short-wave fluctuation to the amplitude of long-wave 
fluctuation, as it ensues from experiment, varies non-uniformly with the 
temperature, This phenomenon is studied within the framework of Kostarev's 
theory by taking into account the temperature dependence of the Debye 
characteristic temperature @ , The results make it possible to examine 
Card 1/2 theoretically the concentration dependence of the above-mentioned ratio ee 
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Application of the X-Ray Absorption Method to the Solution of Some Problems in So.id 
State Physics 


studying the fine structure of the absorption edge of a solid solution, insofar as 

@ varies with a change in the concentration. The author submits a detailed comparison 
of the theory with the experiment, The developed method affords the possibility of 
utilizing the results of investigating the fine structure of the absorption edge in 
estimating the variation of binding energies in alloys with a variation in the concen- 
tration and temperature, The bibliography contains 22 titles. , 
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X-ray Emission Series (Uche 
korotkovolnovoy Linii pentgenovskoy 


igika Metallov 4 Metallovedeniye, 


e of the shortest wave length 
ne often observes that on the : 


the background 
the long wavelength side (Refs 1-3). 


Tt was shown in Ref 1 using 
longer the path traversed by the 


form of the corre sponding 
the reabsorption may pe calculated. 
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Pesrace sensi 
; Fiz. met. i 
Rotating x-ray tube for vacuum spectrography. : 
metalloved. 9 no. 4:639-640 Ap '60. (MIRA 14:5) 


1. Institut fiziki metallov AN SSSR. 
(X-ray spectroscopy) 
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TITLE Melting Chromium in a Suspended State 
. . GS nn Pee kel 
kn: 1960, Vol 33, Nr 2, PP 332-337 
PERIODICAL: ‘ghurnal prikladnoy khimli, 490¥, 
(USSR) — 
as a for neat-registant alive | 
Ts of chromium 43 4 base ea eae peel 
ona peeaeace difficulties due to tne Sut earaae ah foe nate 
paased by various impurities. One of tne 
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1 metcdy issledova: 
(Eksperimental 'naya tekhnika i seers 7 he 
vysokhkikh temperaturakh ) publ. by . SR, t& 


 mettine chromium wabeh 
478) developed 4 method ot meee ne en aay OS ete 
dispensed with the use oF a. ea ae Coe aa 
ation ol tne Lad Lob mine re : 
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in purified helium atmosphere. The 

was fed by a standard electronic gener t 

60 with a frequency of 290,000 nertz. Tne in Es 

vacuum in the melting chamber berore the intredu 
= 7 


+ 

Law 
of helium was from 3°107" to 5-10-59 mm He, depending 
on the conditions of the experiment. To aveid 
volatilization of the metal, the melting was made 
under 1.1-1.2 atm helium pressure. Tne gas was carefully 
purified by passing it througn a adsorbing (tllter rilled 
with activated carbon and siliea #21 down oo 


Ly, COULEY 


‘ the boiling point of Liquid nitrogen. Chi sumples 
were prepared from electrolytically perine “hes 
: from metal purified by means or the Lod 


designated in this abstract as “iodide ch: 
Tittle spheres (d - about 16 mm; weignt, | fog) 
compressed from the above materials and degassed 


melting by slow heating in hign vacuum {about LO°7 mm 
He). The metal was maintained suspended in tne magnet Ly 
Card 2/4 field until fully molten; when the 


wag owitened 
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off, the metal dropped into a copper casting mold. 

From 100 cast samples, 25% showed a lower content 

of nitrogen as compared with the initial content, 13% 
showed no changes, and 2% showed a higher than initial 
nitrogen content. The electrolytic chromium used in 
the experiments contained: 0, 0.0084-0.013%; N, 0.008- 
0,0108%; H, about 0.001%; C, 0 .020-0.025%; S, 0.003- 
0.004%; Si, 0.040%; Fe, 0.030%; Al, 0.01-0.015%; Mn, 
0.003%; Ni, 0.0007%; Cu, 0.001-0.004%; Ti, 0.006%; 

Co, 0.001%. The compressed spheres showed 0.0103- 
0.0122% oxygen on the surface, and 0.0082-0.0092% near 
the center; nitrogen content was respectively 0.012% 
and 0.0073%. The melting took 105 sec, and the O and N 
content inside the cast samples was, respectively, 
0.0068-0.0110%, and 0 .0030-0.0069%, i.e-, the O and N 
content did not increase during the melting and casting. 
Similar results were obtained with the jodide chromium 
(about 0.005% oxygen, and about 0.006% nitrogen inside 
the cast samples). Hardness of the cast samples 


HUaNeeeee 
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(Rockwell scale B converted tu Brinell) was 116-116 kes /rm 


for the electrolytic, and 108-110 lege /ann® for the iodide 
chromium. Tensile strain of tne electiclyttc chromium 
castings was determined in in TM-4P type machine in 

the range of 45-4000 C. The gield point was reached 
above 250° C, but even at 450° C the tensile strain was 
only 3%. Compression tests showed that the point of 
transition from plastic to prittle state (at 150-175° C) 
was identical for both the electrolytic and the iodide 
chromium casts. There are 5 figures; and 5 Soviet ref- 
erences. 


ASSOCIATION: A. A. Baykov Institute of metallurgy, Academy of 
Sciences USSR (institut metallurgii imeni A. A. 
Baykova AN SSSR) 


SUBMITTED: June 6, 1959 
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£039/E435 
AUTHOR: Trapeznikov, VoAo 
TITLE: A method of determining the thickness of coatings by 


re-absorption 


PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.6, 1961, 
925-926 


TEXT: BY observing the distortion of the shortest wavelength 

line of a given X-ray emission series, it is possible to estimate 

the thickness of coatings within the limits of the depth of 

penetration of the electrons exciting the spectrum. The 

distortion of the L-emission spectra of molybdenum for the pure 

metal and in compounds js shown in the figure. By experimentally 
determining the background intensity from the longwave side of the 

line, where there is no re-absorption, and from the shortwave side. 
where re-absorption occurs, a value for the re-absorption Je 
coefficient 4 can be obtained. Values for the coating _— 
thickness max 4r®& also obtained from theoretical 

considerations for two particular cases: 1. When the excitation 

is by electrons having an energy equal to or somewhat greater than 
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the ionization potential of the given series, giving 


x 
max t 
{for small thicknesses). 
2, When the excitation is by electrons with an energy considerably 
in excess of the ionization potential 


. cos 8B = a Ps q- in (65 
Poot ere [ . In 2 in(L e | (5) 


(for much larger thicknesses) 

where 6 is the angle between the perpendicular to the anode 
surface and the direction of the excited radiation, 

t is the coefficient of absorption of the shortwave part of the 


excited radiation. The range of mea sured thicknesses extends from 
hundreds of Angstroms to tens of microns. From the experimentally 
determined values of the -e-absorption; coefficient q for the purée 


elements Mo, Ni, Fe and their compounds and the value of 2 for 


these elements. maximum distances of the path of the excited 
card 2/§ 2 
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radiation through the material of the anode were obtained, 
These values agree well with the calculated: values shown in the 


table. As the angle of emergence 6 is known, we can determine 
the thickness of the coating. This method of determining 
coating thicknesses may be used for analysis. With a constant 


voltage on the X-ray tube it provides a possibility of determining. 
the proportion of an investigated substance in an alloy with 
respect to the quantity of this substance in a standard specimen. 
There are 1 figure, 1 table and 2 references: 1 Soviet-bloc and 


1 non-Soviet-bloc. The reference to an English language 
publication reads as follows: Ref.2: Hansom H.P., Herrera. 
J. Phys. Rev., v.105, 1957, 1483. ra 


[abstractor's note: Abridged Translation. ] 


ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Physics of Metals AS USSR) 


SUBMITTED: June 3, 1961 
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26333 
Books 3/048/6 1 /025/008/007 /009 
Swen hou 1395, .SS 3104/2202 
AUTHOR: Trapeznikov, Ve A- 
ferry geo eet - 
TITLE: Study of the pinding forces of golid nickel-molybienum 


solutiens according to the fine structure of X-ray 
absorption spectra 


PERIODICAL: Akademiya neuk SSSR. Izvestiya. Seriya fizicheskay2, 
ve 25, Noo 3, 1961; 994-996 


TEXT: The present paper Was the subject of 4 lecture delivered at the 

Sth Conference on X-ray Spectroscopy at Khar'kov, January 36 to 

February 4, 1961. The author presents experimental data on the fluctua- 

tion amplitudes of *he X absorption edge of nickel in solid nickel- 
molybdenum solutions with 0, 065, 13 29 41 9s and 16 wt/5 Mo. The ratio 

ef the fifth fluctuation, By (Fig.) to the third one, c, was determined \ 
at room temperatures The measurement method has been desoribed in an 

eariier paper (Ve Ae Trapeznikov et al.; Fizika metallov i metallovedeniye, 
3, 314, (1956)). The following values were obtained: 
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f Ns n = 
io B,/Fo F,/ Fo 


1.3640.03 1.6320.06 

25 1.3910.07 1.6010.04 
4.4140.03 1.63+0.08 
1.5640.03 


These data shew that the curve F,/Fo = £(C) increases ur to 4 wt% and then 


attains a saturation value. In previous papers (Fizika metallov i 
metallovedeniye, 5, 8 (1957); Izv. AN SSSR, Ser. fiz., 23, no. 5, 582 
(1959)) tne author showed that with increasing molybdenum content the 
amplitudes of thermal oscillations decrease, i.e. the binding forces 
increase, Thia increase is observed until 4wt% are attained, a further 
increase sould not be found. Similar phenomena were observed by T. A. 
Badayeva (Dokl. AN SSSR, 64, 533 (1949) in several solid solutions. Most 
recent data on the strength properties and, especially, on the resistance 
to heat showed a monotonic increase of these characteristics in solid 
solutions up to the solubility limit. The deviation of the analogous 
course of the curve illustrating the increase of the binding forces and 


ages 
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Study of the ‘binding forces of ... | B104/3 ; P 
_ the curve) illustrating the resistance to heat which peeine at 4 wt% 
permits the conclusion that the inorease cf material strength by alloying 
depends on two factors; binding forces and structural factors. These 
results were also confirmed by X-ray spectrum analyses. In solid iron- 
molybdenum solutions this saturation could be observed at 2 wt% with the 1. 
solubility limit lying at 6 wt%. On the other hand, it was found that the; - 
strength properties increase until the solubility limit is ettained. ae “a 
Hence, the author oonoludes that when improving the strength properties 
the effect of the binding forces is limited by structural factons. The 
following is suggested for the production of heat resistant material; y) 
1), proper choice of the base with high binding forces and proper usage 
of the structural factors. 2) The necessary structural factors should be 
obtained by alloying and heat treatment. Finally, the author discussés 
the effect of concentration fluctuations on the attenuation of the ; 
fluctuations which, ‘as is demonstrated, hes to be taken into account in 
Similar studies. ‘A. I.,.Kostarev, V. v. Shmidt’' and A. V. Kozlenkov are 
. mentioned. There are’ 1 figure, 1 table, and 14, Soviet-bloo references. 
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ASSOCIATION; Institut fiziki metallov Akademii nauk SSSR fedaviane:. of 
_ Metal Physios of the Academy of Sciences USSR) 
Ase Dp € Fig, *: 


Fig. K absorption edge of nickel, 
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KROPOTKIN, P.N.; TRAPEZNIKOV, Yul. 


Variations in the angular rate of the earth! 

z=) Le un’'s rotation 
wandering, and the drift velocity of the geomagnetic fea 
and their possible relation to geotectonic processes. Izv, 
AN SSSR. Ser. geol. 28 no,11: 32.50 N'63, (MIRA 17:2) 


1. Geologicheskiy institut AN SSSR, Moskva, 
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Reports and reviews of the modern hypotheses of the expanding 
earth, Biul. MOIP, Otd. geol. 38 no.5:65-74 S=-O0 '63, 
(MIRA 17:1) 
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Yables for caleujating the olementes «ff waxicun tidal current, 
Trudy GOIN 1n0.87:1258165 #65. (MIA 19:1) 
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TRAPEZNIKOV, Z. A., ANTONOV-ROMANOVSKIY, V. ¥.., DUBININ, V. G., and PROKHOROV, A. Me 


Detection of Ionization of Eut*in the Phosphor SrS-iu, Sm 
by the Paramagnetic Resonance Absorption Method 


¥. V. Antonov-Romanovsky, V. G. Dubinin, A. Me Prokhorov, Z. A. Trapegnikova, and 
M. V. Fock, P. N. Lebedev Physical Institute, Academy of Sciences of the U.S.S.R., 
Moscow, U.S.S.R. 


When the phosphor SrS-Eu, Sm is under excitation, the paramagnet}~ absorption 
caused by Eu‘*ions decreases appreciably (approximately to 15%). Decrzase of the 
amount of Eu‘‘during excitation may depend either on electron trapping by Eu‘ ion 
or on its further ionization, i.e., on its transition to a trivalent state. The 
second alternative seems to be the most probable. 


Report presented at the 117th Meeting of the Electrochenical Society, Chicago, 
1-5 May 1960. 
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TOROPOVA, R.I., vrach; TRAPEZNIKOVA, G.S., sestra-narkotizator (L'vov). 


Training and work of nurse-anesthetists. Fel'd. i akush. 
27 no.l23 45-47 D'é2. CATRA 16:7) 
(NURSES AND NURSING-—-STUDY AND TEACHING} 
(ANESTHETISTS ) 
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Precocious puberty and its relation to tumors of the gonads; 
testicular endroblastoma. Probl.endok. 1 gorm. 3 no.5:124-128 
S~0 '59, (MKRA 11:1) 


1. Iz Moskovakogo oblastnogo nauchno-issledovatel'skogo kliniche- 
skogo instituta imeni Vladimirskogo (dir. - dotsent P.M.leonenko), 
urologicheskoy kliniki Moskovskogo oblastnogo nauchno~issledova- 
tel'skogo klinicheskogo instituta imeni Vladimirskogo (dir. - 
prof, A.Ya, Abramyan) i patomorfologicheskogo otdela Moskovskogo 
oblastnogo nauchno~issledovatel'skogo klinicheskogo instituta 
imeni Viadimirskogo (zav. - prof, &.B.Vayngerg) 
(TESTES, neoplasms, 
androblastoma causing precocious puberty (Rus)) 
(PUBERTY, PRECOCIOUS, etiology and pathogenesis, 
testicular andlroblastoma (Rus )) 
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~"" Case of spontaneous passage of 4 large calculus of the urethra, 
Urologiia 22 no.4: 67-68 Ji-Ag '57. (MIR& 10:10) 


1. Iz urologicheskoy kliniki (zav. - prof. A.Ya,Abramyan) Moskovskogo 
oblastnogo nauchno-issledovatel' skogo klinicheskogo instituta. 
| (URETHRA, calculi, | 
spontaneous passage (Rus) ) 
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TRAPEZNIKOVA, M.F., Cand Med Sci -~ (diss) “Tumors of 
ra 
the testicdle." Gor'kiy 1958, 12 pp. (Gor'kiy state 


Med Inst im S.M, Kirov) 200 copies (KL, 39-58, 112) 
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